Codelivery of NF-kappaB decoy-related oligodeoxynucleotide improves LPD-mediated systemic gene transfer.
A systemic gene delivery vector for LPD (cationic liposome-polycation-DNA) has been reported previously to transfect the pulmonary endothelium and holds promise for treating pulmonary diseases. However, the uptake of LPD by immune cells triggers a strong inflammatory response that is toxic to animals and limits transgene expression. In this study, LPD was used to codeliver phosphorothioate oligodeoxynucleotides (ODNs) containing an NF-kappaB consensus binding sequence with plasmid DNA carrying a reporter gene. Codelivery of a single-stranded kappaB ODN inhibited TNF-alpha induction by LPD-plasmid delivery and increased transgene expression in the lung in a dose-dependent manner. A similar effect was observed with the double-stranded ODN of the same sequence at twice the dose, and the complementary ODN (antisense) had no effect. Sequence mutation study suggested that the effect was sequence specific and these ODNs may achieve their effect through interaction with NF-kappaB family proteins in a decoy manner. In addition to enhancing gene transfer, these single-stranded ODNs formulated in LPD may be explored as anti-inflammatory agents.